In order to characterise holographic volume transmission gratings the angular responses of the transmittance and first diffracted order are usually evaluated. Provided a sinusoidal diffraction grating is recorded on the hologram and the volume parameter, Q, is high enough, Kogelnik's Theory has demonstrated to be highly predictive. Nevertheless, this Theory fails when higher orders than +1 propagate in the hologram (provided these orders has sufficient energy). In this work we will give experimental evidence of the propagation of higher orders in holographic transmission gratings recorded on PVA/acrylamide based photopolymers. Second orders has been observed for transmission holograms recorded with a spatial frequency of 1125 lines/mm, with a value of the parameter Q of ~100, provided the index modulation is high enough. Apart from second orders, third orders were also observed for transmission gratings recorded with a spatial frequency of 550 lines/mm, the Q-parameter was calculated as ~50 in this case. Since Kogelnik's Theory is not applicable the theoretical support to the experimental data was given by the rigorous coupled-wave analysis (RCW) proposed by Moharam and Gaylord. Good agreement between the theoretical fits and the experimental data was found.
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